—514— Al-6.2wt%Si T2 F-2uHA7ke] B vjHEAEs} o] Hd, A&, HFE, °|xd

JORLTETTETT IS RETL T ke

o X

RN

Al-6.2wt.%Si 29 = gulAzte] W w] A 22 s}

o™, &X|&*, Hd3%, 0|2l
Microstructural evolution of rheocast Al-6.2wt.%Si alloy with isothermal stirring
Jung-lll Lee, Ji-Ho Park*, Gyeung-Ho Kim and Ho-In Lee
Abstract

The microstructural evolution with isothermal stirring during semi-solid state processing of
hypoeutectic Al-6.2wt%Si alloy was studied. Substructure of the individual primary solid particle in
the slurry was investigated through transmission electron microscopy(TEM). Formation of subgrain
boundaries on the rheocast Al-6.2wt%Si alloy is observed and the misorientation between the grains is
shown typically under 2 degrees by analyzing selected area diffraction (SAD) and convergent beam
electron diffraction (CBED) patterns. The existence of high angle grain boundaries are also observed
in the alloy. Based upon these observations, mechanisms for the primary particles fragmentation are
considered. With isothermal stirring, the dislocation density increases, and the evolution of dislocation
cell structure takes place, which is interpreted as a process of achieving uniform deformation by dy-

namic recovery under applied shear stress.
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Fig. 1. Optical and TEM micrographs of rheocast Al-6.2wt%Si alloy cooled to constant solid fraction{fs=0.45)
with a cooling rate of 2.2°C/min and then isothermally stirred up to 60min with a shear rate of 200s™
for Omin(a,b), 10min(c, d), 20min(e, f) and 60min(g, h) : TEM micrographs showing formation of
subgrain boundaries and dislocations.
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Fig. 2. SAD and CBED patterens from Fig. 1 : (a) SADP from the grain shown in Fig. 1 (a) in exact [112]
zone axis, (b) schematic diagram of calculating misorientation angle from two convergent beam elec-
tron diffraction patterns, (c) and (d) taken under same specimen tilting, (c) and (d) CBED patterens
obtained across the grain boundary shown in Fig. 1 (f), (c) is exact and (d) is 0.9° off from [011] zone
axis, (e) SADP from neighboring gfains in Fig. 1 (f) showing slight rotation among grains around
[123] zone axis, (f) schematic diagram of calculating misorientation angles from SADP in (e).
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Fig. 3. Enlarged photographs of Fig. 1 (f), (h) showing structures of dislocation network developed at grain

boundaries with different isothermal stirring times : (a) 10min, (b) 20min, (c¢) 60min, (d) enlarged
view of (c).

(a)

(b) (c)

Fig. 4. Formation of high angle grain boundary during hot deformation in rheocast Al-6.2wt%Si alloy isother-

mally sheared at fs=0.45 for 60min : (a) BF image of the grain boundary region, (b) enlarged image
of (a) showing high angle boundary separating two domains of small grains with low angle boundaries,

(¢) DF image from (a) showing one domain with small misorientation angles and positions of CBED
analysis.
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(a) (b)
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(e) ()

Fig. 5. CBED patterens from marked positions in Fig. 4(¢) : (a) near [112] zone axis, (b) 30.6°off from (a),
(c) 1.2°0off from [011] zone axis (b), (d) 1.8°off, (e) 0.6°off and (f) 3.6°off from near [011] zone axis
given in (b).
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